










































































































































Why Use SI Metric? 

3 

+To join the global marketplace (only 3 
countries don't use SI metric) 

+We already use many SI units 
+ International communication 
+ International competitiveness 
+ Simplicity I Efficiency · . 

+ Sept. 30, 2000 - all highway/lands 
receiving federal aid must be bid, 
designed, & constructed using SI 



SI Basics 

4 

Topics Covered 

+Seven base units of SI 
+ Derived units 
+Supplemental units 
+Prefixes 

+Additional units to use with SI 

---~-~-~-----~~-~~-



--~~~~~-----~-~-~--

SI Base Units 

Quantity Name Symbol 
length meter m 
mass kilogram kg 
time second s 
electric current ampere A 
temperature kelvin K 
amount of matter mole mol 
luminous intensity candela cd 

5 



Mass versus Weight 

6 

We are familiar with "weight" 
We say ... "I weigh 130 pounds" 
Pounds are actually units of force (lb1) 
Force = mass x acceleration of gravity · 
Acceleration due to gravity varies 
Easiest diet ... move to the moon! Even 

though I have the same body, I weigh 
less (about 1/5 as much). 



- - ...... - - .. - - .. - ... - - --- - -
Mass versus Weight (cont.) 

7 

English 

lbt = lbm X 32.2 (where 32.2 ft/s2 is common 

acceleration of gravity) 

SI Metric 

newtons= kilograms x 9.806 
(where 9.806 m/s2 is common acceleration of 
gravity) 



Mass versus Weight (cont.) 

8 

To ease the ''transition'' ... conversion 
tables will list "from pounds force" 
to ''kilograms'' 

1 lbt = 0.4536 kg 
(force) to (mass) 

This conversion uses the standard 
acceleration of gravity on earth to 
translate a force back to a mass. 



--·-~--~~----~~--~--

SI Supplementary Units 

9 

Quantity 

plane angle 

solid angle 

Name 

radian 

steradian 

Symbol 

rad 

sr 

Note: Iowa DOT will continue to use 
degrees for surveying. However, other 
angular measurements will likely be in 
radians. 



SI Derived Units 

10 

+A combination of base units and 
prefixes 

+Example: meters per second = mis 
+Some derived units have special 

names {Ex: newtons => force) 
+See table in handout for a listing 

---~-~~--~--~~--~--



---~-~-~----~~--~--

Other Acceptable Units 

Quantity Name Symbol 

temperature degree Celsius oc 
volume liter L 

mass tonne(metric ton) t 

angle degree 0 

angle minute ' 
angle second '' 

11 



Other Acceptable Units 

12. 

Quantity Name Symbol 

time minute • min 
time hour h 

time day d 
area hectare ha 

Note: hectare is shortened from square 
hectometer . Hecto is prefix for 100 ... so a 
hectare is 1 00 m by 1 00 m 

---~~~------~~--~--



--~--~-----~----~--

Common Prefixes 

Prefix Symbol Power of 10 
• G 109 g1ga 

mega M 106 

kilo k 103 

mil Ii m 10-3 
• 10-s micro µ 

nano n 10-9 

13 



Prefix Example Conversions 

1000 mm= 1 m 

1000 m = 1 km So for example .... 

1 km x1000 m x1000 mm =1,000,000 mm 

1 km 1 m 

Ex. 1) 250 mm x 1 m = 0.250 m 

1000 mm 

Ex. 2) 35 km x 1000 m = 35,000 m 
1 km 

14 

-----~-----~----~--



-------~----~------

Visualizing Metric 

15 

Sample answers 

+Height: 5'6'' = 1676 mm = 1.676 m 

+Pace: 53 cm = 530 mm = 0.53 m 



Worksheet Answers 

1) Which of the following expresses fluid 
volume? 

A. liter 

B. cubic kilogram 

C. pascal 

D. hectare 

16 

-------~-~----~-~--



----------------~--

Worksheet Answers 

2) Which. unit of temperature is used at 
construction sites? 

A. degree Fahrenheit 

B. degree Centigrade 

C. kelvin 

D. degree Celsius 

17 



Worksheet Answers 

3) Newton replaces which unit? 

A. pounds per square inch 

B. pound force 
C. pounds per cubic inch 

D. pounds mass 

18 

----------------~--



. . 

~--------~------~--

Worksheet Answers 

4) Iowa DOT drawings will use which 
measurements? (circle all that apply) 

A. meter 
B. centimeter 
C. millimeter 
D. megameter 

19 



Worksheet Answers 

5) On the Celsius scale, water freezes at 
what temperature? 

A. 32°C 

B. 100oC 
C. QoC 

D. 0 K 

20 

-------------~-----' 



··---------~--------

Worksheet Answers . 

21 

6) Which SI Unit listed here would be 
used to express volume of concrete or 
fill? 

A. cubic decimeter 

B. cubic meter 

C. liter 

D. ton 



Worksheet Answers 
L 

7) WhiGh of the following is the same as 
200 meters? 

A. 0.02 km 
B. 2.0 km 
C. 0.2 km 
D. 20.0 km 

22 

--------~-~--------



-------~-----------

Worksheet Answers 

8) Which of the following is the same as 3 
meters? · 

A. 0.03 km 

B. 3000 mm 

C. 300 mm 

D. 0.3 km 

23 



Worksheet Answers 

24 

9) Which of the following represents the 
longest length? 

A. 3.0 m 
B. 450 mm 

. C. 0.05 km 

D. 20 cm 

3.0 m 
0.45 m 
50m 

0.2 m 

-------~-----------



----------~---------

· Worksheet Answers 

25 

10) SI refers to: 

A. The system of interfaces necessary to 
implement metric in computers. 

B. The metric system used today. 

C. The governing organization that 
establishes metric. rules. 

D. The international strategies that 
created first metric system. 



Worksheet Answers 

26 

11) On the moon the acceleration of 
gravity is about 1. 7 m/s2. What is the 
gravity force of a 2 kg object on the 
moon? 

A. 3.4 pascals 

B. 1 . 7 pascals 

C. 3.4 newtons 

D. 1.7 newtons 

----------~----~---



----------~--------

Worksheet Answers· 

27 

12) Which SI unit replaces PSI? 

A. kg/m2 

B.N 
C.Pa 
D. newton-meters 



Unit 2 - Road Design Topics 

Topics Covered 

+ Conversion Types and Factors 
+ Road Design Problems 

28 

-------------------



~---------~--------

Soft Conversion 

29 

•Use factors on English units to get 
metric equivalent - 1 step 

•Often will lead to long, "strange" 
numbers 

•Going "soft" on us ... use new 
measurement system, but don't 
change physical value 

•Example: 16.0 ft == 4.88 m 



Hard Conversion 

30 

•Use factors on English units to get 
metric equivalent ... then round to 
''reasonable'' metric number - 2 
steps 

+Going "hard" or tough on us ... use 
new measurement system, and 
probably even change physical value 

+Example: 16.0 ft == 5.0 m 

- - - - - - - - - - - - - - - - - - __ ,. 



- - ·- - - - - - - - - - - - - - - - -:·· 
Hard Conversion 

31 

Pipe dia~eter 30'' == 762 mm 

hard conversion == 750 mm 
Lane width 12' == 3.6576 m 

hard conversion == 3.6 m 
Pavement thickness 10'' == 254 mm 

hard conversion == 260 mm 



Long Form 
Feet to Meters 

0 .1 .2 .3 

0 0 0.03048 0.06096 0.09144 

1 0.30480 0.33528 0.36576 0.39624 

2 0.60960 0.64008 0.67256 0.70104 

3 0.91440 0.94488 0.97536 ••••• 

Example: 2.2 feet equals 0.67256 meters 

32 

-------------~-----



-------------------
Short Form 

Length 
• ft m m 1n -

m 1 39.370 3.2808 1.0936 
• 25.4x10-3 1 83.333x10-3 27 .0778x10-3 · 1n 

ft 0.3048 12 1 

yd 0.9144 36 3 

Example: 1 foot = 0.3048 meters 

2ft x 0.3048 =· o·.6096 m 

33 

0.3333 

1 



Conver-sion Factors 

Quantity From To Multiply by 
Length . ft m 0.3048 

• 25.4x10- 3 1n m 

yd m 0.9144 

Mass lbm kg 0.4536 

Example: 2ft x 0.3048 = 0.6096 m 

34 

-------------------



-------------------
Rounding Rules 

Less than 5 - Drop the numbers 

35 

Number 

4.763534 

234.8732 

87632 

Place Rounded 

2 after decimal 4.76 

3 after decimal 234.873 

hundreds 87600 



Rounding Rules (co·nt) 

Greater .than 5 - Raise (Add 1 to) the nuniber 

36 

Number Place Rounded 

4.763534 1 after decimal 4.8 

234.8732 1 after decimal 234.9 

87632 thousands 88000 

--------------.-----



- - - - - - - - - ·- - - - - - - - -- -
Rounding Rules (cont) · 

Exactly equal to :5 (With nothing after itl) 

- Make the number even 
If last significant digit is odd ... round up 
If last significant digit is even .. drop number 

Number Place Rounded 
476.55 1 after decimal · 476.6 
445.25 1 after decimal 445.2 

37 



Rounding Rules - standards 

DOT establishing standards for · 
"rounding"/precision for many items 

Examples: 
+Reinforced concrete boxes - to tenth 

of a meter (1.8 x 1.2 x 9.8) 

+Horizontal· alignments, tie-ins, ,etc. -
to closest 0.001 m (tolerances ± 3mm) 

38 . 

- - - - - - - - - - - - - - - - - ·- -



-------------------
Rounding Rules - standards 

39 

·More examples: 

+Entrance locations - closest 0.01 m 
+Culvert locations - closest 0.1 m 

(Note: many other standards, such as 
scales on plans, etc ... see DOT 
metric conversion guidelines and 
AASHTO green book. etc ... ) 



Verifying Answers ·. 

40. 

+Humans a··ren't perfect 

+·Double check your answers 

+Use common sense and estimates 

-------------------



-------------------
Verifying Answers (Cont.) 

·Example: Convert 25 mph to km/h 

Correct Answer: 25x1 .609 = 40.225 
40 km/h 

What if you mistyped 1.609 as 16.09 on your 

calculator??? 25x16 .. 09 = 402.25 

402 km/h 

41 



Station Conversion ·. 

492+00.00 ft x 12 in x 1 m = 149+96.190 m 

1 ft 39.37 in 

42 

-------------------.. . 



- - - - - - - - - - - - - - - - - - ..... 

Station Equation 
. . 

Sta 149+96.190 (m) This survey/sta 492+00.0(E) as 
built 

OR 

Sta 149+96.19 (m) = Sta 492+00.0 (E) 

43 



US Foot Conversion 

39.37 in x 1 ft ·. = 39.37 ft . = 3.28083 ft/m 

1 m 12in 12 m 

. 44 

--------------------



---·------------·----
Unit 2 

45 

A. Minimum radius value 

R(m) = (V km/h)2/[127 x (e+f)] 

1. = 802/[127x(0.08+0.11 )] = 265.23 m 
2. = 1002/[127x(0.08+0.11 )] = 414.42 m 

3. = 1102/[127x(0.08+0.11 )] = 501.45 m 

B. Spiral Curve length to nearest 5 m 

Lm = 0.0702 V3/RC (C = 1, ·R radius in m) 

Lm = 0.0702 x 1103 /(501.45)(1) 

= 186.33 m - 190 m (round up) 



Unit 2 

46 

C. Curve Lm, Tm,· Em lengths 

. ·.Lm = 3.1416 (R) x delta/180 

= 3.1416 (501.45) x 6/180 = 52.51 m 

Tm = R(Tan (delta/2)) 

= 501.45(Tan(3°)) 

= 501.45(0.05241) = 26.28 m 

Em= R[1/cos(delta/2)-1] 

= 501.45[1/cos(3o) -1] 

= 501.45[(1/0.99863)-1] = 0.69 m 

-----·--------------



- - - - ·- - - - - - - - - - - - - - -
Unit 2 

47 

D. Stopping sight distance 

d1 = 0.278 t1 V assume t1 = 2.5 s 
= 0.278 (2.5)(100) = 69.5 m 

d2 = V2/[254(f±g)] 

=1002 /254(0.28-0.03) = 157 .5 m 

Total distance= 227.0 m 



Unit 2 

E .. Passing sight distance · 

d1 = 0.278 t1(V-m+at1/2) 

= 0.278(4)(80-5+ 1 (4/2)) 

= 77.22 m 

d2 = 0.278 t2(V) 

= 0.278 (10).(80) = 222.40 m 
da = assume 55 m · 

Assume:: 

t1 =3-4.5 s 
m = 5 km/h 
a= 1 m/s2 

V =80 km/h 

t2 = 9.3-11.3 s 

d4 = 2/3(d3) = 2/3(55) =36.67 m · 

Total= 391.91 m - 395 m 
48 

-------------------



- - - - --- - - - - - - - - - - - - -
Unit 2 

F. Superelevation transition length 

Lm = 2.72 f V/C assume C=1 

= 2.72(0.4)(100)/1 = 108.8 m - 11 Om 

49 



Unit2 

G. Desirable· curVe length difference betWeen 100 
and ·11 0 km/h 

Given g1 = 2°/o 92 = -2.5°/o V 1 = 100 km/h 
V2 = 110 km/h 

50 

A= [(g2-Q1]= [-2.5-2] = 4.5o/o 

8100 = 205.0 m 
K1oO = 105 m/0/oA 

L = KA =105(4.5) 

= 472.5 m 

8 110 = 246.4 m. · 

K110 = 151 m/0/oA' 

L = KA = 151 ( 4.5) 

= 697.5 m 

- - - - - - - - - - - - - - - - -· - -



-------------------
Unit 2 

G. continued... .. 

Assume 8<L L = A82/404 

8100 ='1472.5(404)/4.5 8110 =J 697.5(404}i4.5 

= 205.96 m ok = 250.23 m ok 

Difference= 697.5 - 472.5 = 225.0 m 

" 

51 



Unit 2 
·. 

52 

H. Minimum curve .length 

Lm = 0.6 Vm =0.6(100) = 60 m 

I. Length of curve in "G" for V=110 km/h to .allow 
passing sight distance? 

Assume S<L L= AS2/946 

L = 4.5(728)2/946 = 2521.07 m 

-------------------



- - --- - - - - - - - - - - - - - - -
Unit 2 

53 

J. Desirable. length of curve · 

A= [0.5-(-2.8)] = 3.3 

assume S<L 

L= AS2/(120+3.5S) 

= 3.3(168.7)2 I (120+3.5(168.7)) 

= 93916.977 I 710.45 = 132.19 m - 132 m 

Kso = 40 m/K 
L=KA=40(3.3) = 132 .... use 135 m 



Unit 2 

54 

K. Minimum length of sag curve in "J" 

Lm = AV2/395 = 3.3(90)2/395 

= 67.67 m 

L. Drainage area in hectares 
1 mi2 x 640 a·c/mi2 x0.4047 ha/ac ~ 259.01 ha 

M. Bridge ·c·1earance (nearest 0.1 m) 
,• 

14.5 ft x 0.3048 m/ft = 4.4196 m - 4.4 m 

---------~---------



~------------------

Unit 2 . ·. 

N. Pavement and shoulder widths 

Pavement 22 ft x 0.3048 m/ft = 6. 7 m 

Shoulder 8 ft x 0.3048 m/ft = 2.4 m 

0. No particular answer 

P. Station Conversion 

1. 67550.25 ft x 12 in x 1 m = 205+8.9.36 m 

1 ft 39.37 in 

55 2. 675+50.25 (E) = 205+89.36 (m) 



Unit 2 
Q. Lengths of .Div I and II 

Div I 2269.50 Div II 2350.00 

. -243.84 -2269.50 

2025.66 80.50 

1. Total ~. 2025.66+80.50 = 2106.16 m 

2. Revised EOP Sta. Div II 

1.5 mi x 1.609 km/mi = 2.4135 km 

Sta 2350.00+2413.50 = 4763.50 

ss ·=47+63.50 (m) 

~--------------·----

• i 



-------------------
Unit 2 

Q. Continued 
3. Granular surfacing plate 2108 

volume => 101607 .63 - 101530.00 = 77 .63 m 
77.63 m x 0.155 m x 6 m = 72.20 m3 

mass => 4100 kg/m3 x 72.20 m3 = 296,020 kg 
= 296.02 Mg 

4. Granular subbase plate 2211 

2269.50 

- 243.84 .· 

s7 2025.66 m 



Unit2 
.. 

Q. Continued 
5. Volume of special backfill plate 2209 

2350.00 - 2269.50 = 80.50 m 
80.50 m ·x 0.3 m x 5.7 m x 2 = 275.31 m3 

6. Area of concrete plate 2201 

102900.00 

-101618.33 

1281.67 m x 7.2 m = 9228.02 m2 
I . ' 

7. See quantity sheet 
58 

--------------------



-------------------
Unit 2 

·. 

Q. Continued 

8. Seed quantities (May 21 - July 20) 

Oats 15.6 ha x 108 kg/ha = 1684.8 kg 

· Rye 15.6 ha x 39 kg/ha = 608.4 kg 

Clover 15.6 ha x 6 kg/ha = 93.6 kg 

Timothy 15 .. 6 ha x 6 kg/ha = 93.6 kg 

.. 9. Length of type 1601, 750 mm pipe= 25.0 m 

59 



Unit 2 

60 

Q. Continued . 

10. Volume of class 10 and unsuitable 

Class 10 == 6819 m3 

Unsuitable== 1921 m3 

·11 . Special ditch elevations 

Sta 5+00 elev = 443.10 m 

Sta 6+00 elev = 441 . 1 O m 

-----------·--------



---~---·------------1 

Unit 3 - Bridge Design 

+Topic Covere·d 
+ Hard COnversion Concerns 
+Practical Bridge Design Application$ 

61 



Unit 3 
A. Bridge length 

2 @ 30'6" => 30 ft x 12 in/ft+6= 366 in 

2 x (366 ·in x 25.4 mm/in) = 18592.8 mm 

1 @ 39'0" => 39 ft x 12 in/ft x 25.4 mm/in 

= 11887.2 mm 

total = 30480.0 mm 

B. Concrete strength ~ .. 

- 4000 psi x 6.895 kPa/psi = 27580 kPa 

= 27.58·MPa 

s2 Ro~nded to 30 MPa overstates by +9°/o 

- - - - - - - - - - - - - - - - - ·- -



-----~-------------

Unit 3 

63 

C. Rebar 

4°/o/m2 = 0.04 x 1000 x 1000 = 400 mm2 

1 . · #1 OM 400/100 = 4/m2 

2. #30M 400/700 = 1 /m2 



Unit 3 
·. 

64 

D. Culvert Quantities 
" 

1 . Concrete volume 

1.610 ma/m x 20 m = 32.2 ma 

2. Steel mass 

176.4 kg/m x 20 m = 3528 kg 

3. Steel mass change 

183.3 kg/m x 20 m = 3666 kg ·. 

3666 kg - 3528 kg = 138 kg 

-----~-------------



- - - - - - - - - - - - - - - - - - --
Unit 3 
E. Formwork stress 

1200 psi x 6.895 kPa/psi = 827 4 kPa 

= 8.27 MPa 

F. Rebar dimensions 

65 

1. Outer R 

4 x 0.63 in x 25.4 mm/in= 64.01 mm 

Inner R 

64.01 mm - (0.63 in x 25.4 mm/in) = 48.00 mm 

2. Bar length 

4 x 0.63 in x 25.4 ·mm/in = 64 mm 



Unit 3 

66 

G. Culvert inlet and outlet elevations 

Inlet 

[(842 ft x 12 in/ft)+ 6 in] (25.4 mm/in) - 25.4 
mm 

= 256770 mm= 256.77 m 

Outlet 

(840 ft x 12 in/ft) (25.4 mm/in) -10.0 mm 

= 256020 mm = 256.02 m 

- - -· - - - - - - - - - - - - - - - -



- - - - ·- - - - - - - - - - - - - - -
Unit3 

H. Beam Acceptability 

28.01 m /8 m = 3.5 segments 

3.5 x 0.006 = 0.021 m 

. 28.01 < 28.021 beam is okay 

21 mm<25mm 

67 



Unit 3 

68 

I. Bar mass 

1. Cast Iron 

0.010 m x 0.005 m x 30 m x 721 O k.g/m3 

= 10.82 kg 

2. Steel 

0.022 m x 0.1 O m x 25.5 m x 7850 kg/m3 

= 440.38 kg 

- - - - - -·- - - - - - - - - - - - -



-------------------1 
Unit 3 

69 

J. Gutter Elevation 

0.08 x 5.60 m = 0.448 m - 0.45 m 

Elev·= 474.25 - 0.45 = .473.80 m 

Elev= 474.25 + 0.45 = 474.70 m 

K. -Nail length 

· 2 x 2.5 x 75 mm = 375 mm 



Unit 3 

L. Concrete temperature 

· (95°F-32)/1.8 = 35°C > 32°C no, rej-ect 

M. Curing compound amount 

55.40 m x 13.5 m /3.3 m2/L = 226.64 L . 

70 

-----------·--------



-------------------1 
Unit 3 

71 

N. Gutter elevations 

Top of slab centerline elevation 

248.60 m + 0.250 m = 248.85 m 
Centerline elevations at each end 

248.85 m· + 20 m (0.02) = 249.25 m 
248.85 m - 20 m (0.02) = 248.45 m 

Gutter elevations 

249.25 m - 6.75 m (0.02) = 249.11 m 
248.45 m - 675 m (0.02) = 248.31 m 



Unit 3 

72 

0. Pipe length .. 

L = 13 + (848.5-838.0)(3). + (848.5-837.5)(3) 

= 13 + 10.5(3) + 11 (3) = 77.5 m 

P. ·Pipe spacing · 

1.2 m x 0.5 = 0.60 m 

0.60 m < 1 m use 0.6 m spacing 

- -·- - - - - - - - - - - - - - - - -



---~---------------

Unit 3 

Q. Pile Bearing 

P = [2.5WH/(S+8.9)][W/(W+M)] 

73 

= [ 2.5 (2500)(0.6)/(22+8.9)][2500/(2500+ 1200)] 

= 121.359(0.67567) 

= 81.9986 kN 

-82 kN 



Unit 4 - Record Keeping 

74 

+Topics Covered 
+Notation 
+Prefixes 
+Spacing and Capitalization 
+Spelling and :Pluralization 
+Decimal markers and Spacing ·· 

+Powers of Ten 

---~---------------



-------------------
Rules review 

75 

+name vs. symbol meter m 
+prefix mega or bigger 

J symbol is capital, name is small letter 

+combine pref ix with name or symbol 
J no hyphen or spaces 

+plurals at end of names not symbols 
+spacing: 37.5 km 



Rules review contin·ued 

76 

+volume and area 
J square meter(s) not meters squared 

· J symbol use superscript number m2 

+decimal and commas 
J Iowa DOT will use period for decimal and 

commas to group by threes 
J Examp.le: 123,456. 789 

(Note: SI w~uld be 123 456, 789) 

-------------------



-------------------
Rules review contin'ued 

77 

+powers of ten examples 
1300 m = 1.3 x 103 m = 1.3 km 

17,500,000 Pa= 17.5 x 10& Pa= 17.5 MPa 

0.075 Mg = 75 x 1 o-a Mg ·= 75 kg 



Multi;plication and Division 

78 

Mu·ltiplication 
.t use dot in middle of 

symbol 

.t use hyphen in written 
text 

+Example: 
N°m 
newton-meter 

Division-
./ use slash in middle 

of symbol 

.t use slash in written 
text (or per) 

+Example: 
m/s 

' 

meters/second 
meters per second 

-------------------



-------------------
Practice Writing In Pairs 

79 

Write in both number symbol and 
number written name format: 

number 
34 and 1/3 
75.3 . 

237657.5 

107000000 
o·.0016 

unit of measure 
KILOMETERS 

millimeters cubed per sec 

PASCALS 

GRAM in MEGAGRAMS 

LITERS in terms of 

MILLILITERS 



·Practice Writing Sol.utions 

34.33 km · · 34.33 kilometers 
75.3 mm3/s 75.3 cubic millimeters per 

second 
237,657.5 Pa 237,657.5 pascals 

237 .6575 kPa 237 .6575 kilopascals 

107 Mg 107 megagrams 

· . 7.6 ml 7.6 milliliters 

80 

-------------------



-------------------
Worksheet Answers 

81 

1) Which is the correct symbol for 
megapascals? · 

A.· Mpa 
B. MPa 
C. mPa 
D.mPA 



Worksheet Answers 

2) What is the correct symbol for Cubic 
millimeters? 

A. cu. mm.· 
B. mm3 

C. cmm . 
D. mm 3 

82 

--------------------



-------------------
· Worksheet Answers 

3) Which is not a correct SI plural? 

A. 44.65 m 

B. 5.4 kilopascal 

C. Eighteen cubic millimeters 

D. 149 MNs 

83 



Worksheet Answers 

4) Which of the following is the correct 
representation of degrees Celsius? 

A. 42.5oc 

B. 42.5 oC 

C. 42.5 oc 

D. 42.5oC 

84 

- - - - - - - - - - - - - - - -·- - -



-------------------
Worksheet Answers 

5) Which of the following is correct? 

A. 19mm3 
B. 448 cmm 
C. 18 Mn 

D. 55.7 kPa 

85 



Worksheet Answers · 

6) Which is the proper expression for 
. kilometers per hour? 
A. 7·5 KPH 

B. 75 Km/H 

C. 75 km/h 
D. 75 km/hr 

86 

-------------------



-------------------
Worksheet Answers 

7) Which of the following is equivalent to 
· 1x104 square millimeters? 

A. 10,000 mm2 

B. 1ooo·mm2 

C. 0.0001 mm2 

D. 0.001 mm2 

87 



Worksheet Answers 

8) Which of the following pairs of symbols 
and unit names is .correct? 

A. 17 M Pa 17 Megapascals 

B. 3434.6 N . 3434.6 Newtons 
C. 1.67 kg 1.67 kilograms 

D. 2.3 mm 2.3 milli-meters 

88 

---------·----------· 



------------------·--- -- . - - . - - --- - - - - . - - --- . . 
. . 

Worksheet Answers 

9) Which of the following is a correct 
sentence for temperature? 

A. The temp ... ten Degrees Celsius. 

B. The temp ... ten degrees celsius. 

C. The temp ... ten degrees Celsius. 

D. The temp ... ten Degrees celsius. 
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Resources 
·. 
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+George Sisson, DOT Metric 
Coordinator, 239-1461 

+ AASHTO Green Book 
+DOT· Interim Metric Guide 

+Conversion Calculators 
. . 

+Numerous books, industry magazine 
articles, etc. 
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10) ·which of the following is correct? 

A .. 78 kg/m2 . 

B. 3.9 L's · 
C. 4.539.KPa 

D. 3.87 ha 

-------------------
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Worksheet Answers 

11) Roundirig 

a) 34.876 34.88 

b) 87.565 87.56 

c) 1234 1230 

d) 876.52 877 

e) 0.2347 0.235 
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+George Si'sson, DOT Metric 
Coordinator, 239-1461 

+ AASHTO Green Book 

+DOT Interim Metric Guide 
+Conversion Calculators 
+Numerous books, industry magazine 

articles, etc. 
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